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(57)Abstract- 




PROBLEM TO BE SOLVED: To obtain chips' 
with little chipping and improve the yield of 
nondefective products in chip production by 
using a wafer-holding film for dicing prepd. by 
coating a specific film substrate with a certain 
self-adhesive. 




SOLUTION: This wafer-holding film is prepd. 
by coating a film substrate having a tensile 
modulus of l9.0MPa or higher and a thickness 
of 50-35Qpm with a 0.2-25pmthick 
self-adhesive layer having a dynamic 
viscoelastic modulus of 8xi0-l0xi0Pa. The 
figure shows the cutting operation in dicing 
seen from the upper side. When a water 10 is 



cut as a certain cutting point with a rotary wheelstone 7, cutting processed while 
chattering the wafer 10 delicately in the up-and-down and right-and-left directions and 
thus various large and small crazes appear as shown by a cutting line. Such crazes are 
decreased by using the holding film prepd. as above. Examples of the substrate are PET, 
OPP (biaxially oriented PP film), and PC. The self-adhesive used is an acrylic one, e.g. a 
commercially available one being usable. 
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CLAIMS 



[Claim(s)] 

[Claim l] The wafer maintenance film for dicing with which thickness comes to apply 
0.2 micrometers ■ 25 micrometers of binders whose rate of dynamic viecoelasticity in 23 
degrees C is below 10x105 Pa above 8x104 Pa to the film base material whose modulus 
of elasticity in tension is 19.0 or more MPas, and whose thickness is 360 micrometers or 
leas in 50 micrometers or more. 

[Claim 2l The wafer maintenance film for dicing according to claim 1 whose binder is 
acrylic rubber. 



[Translation done.] 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to the adhesion film for sticking the wafer 
used in more detail in case cutting separation of the semi-conductor wafer is carried out 
at a wafer about an adhesion film. 
[00021 

[Description of the Prior Art] As for semi -conductor wafers, such as silicon and gallium 
arsenide, the thing of the diameter of macrostomia is produced for the improvement in 
the yield, and generally, this wafer is moved to the mounting process of degree process, 
after cutting separation (dicing) is carried out to wafers, such as IC chip. Under the 
present circumstances, where a semi-conductor wafer is stuck on adhesion ingredients, 
such as a film which applied the binder beforehand, a sheet, a*id & tape, each process of 
dicing, washing, desiccation, expanding, pickup, and mounting is added. It is the thin 
grinding stone which rotates at the high speed of tens of thousands revolutions per 
minute moving in this dicing process, while cutting a wafer, and spraying violently the 
water which flushes cut powder, and the big exfoliation force joins the chip cut while the 
oscillation arose to the wafer. Then, the adhesion film (although there are ingredient 
geetalten, such as a film, a sheet, and a tape, by the application, it is made to represent 
with a film configuration henceforth, and explains) with adhesion required in order to 
oppose this is used. At the mounting process after dicing, since vacuum adsorption of 
the chip front face was carried out by the collet and every one chip was taken up while 
usually thrusting up with the needle from the rear face of an adhesion film, the film 
with adhesion with moderate extent to which a chip separates from an adhesion film 
easily and certainly in that case was required, and the adhesion film suitable for the 
object was supplied. By the way, if the chip by which cutting separation was carried out 
after the thin grinding stone which rotates at high speed cut a wafer is observed even if 
it usee the adhesion film which has this suitable adhesion, as shown in drawing 1 , in 
the cut front flesh- side edge of a chip 4, the deficit parts 5 and 6 called the so-called 
chipping will be Been have occurred I many ]. And since physical dependability on the 
strength by insulator layer breakage of the chip for semi conductors, such as electrical, 
installation dependability and anti-chip box reinforcement, would fell remarkably if 
this deficit part becomes large, it could not be. used, but the production yield of an 
excellent article chip was made into instability. 
[0003] 

CProblem(s) to be Solved by the Invention] In order to prevent wandering under cut 
which the object of this invention has in lessening the chipping produced in the 
semiconductor chip at the dicing process, and is set to one of the main cause of the, there; 
is that [ no ] of since cut equipment itself is changed, and it is going to solve by saying' 
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how a suitable adhesion film is offered. 
[0004] 

[MeanB for Solving the Problem] A high-speed revolution is carried out moving in the 
direction of an arrow head, as this invention was shown in drawing 2 as a result of 
analyzing the behavior of each part at the time of a cut in order to solve the 
above-mentioned technical problem. In case the revolution grinding stone 7 cuts a 
predetermined cutting location, the wafer which iB the cut body actually a wafer 10 the 
direction of four directions - delicate BIBIEI ****** » cutting " going on - a cutting 
plane line 8 - like - size - it turned out that the chippings 5 and 6 as occur and showed 
various cracks to the processed chip at drawing 1 have occurred. Of course, although the 
problem of the precision by the side of the process defined system for [ to the direction of 
an arrow head of Bure of the revolution grinding stone of cut equipment or drawing 2 on 
a table ] carrying out straight-line migration also had to be taken into consideration, as 
a result of comparing the contribution degree to the BIBIRI phenomenon, if said in the 
softness of the adhesion Sim 1 supporting a wafer 10, and another language, when the 
rigidity and elasticity be small, it turned out that many chippings 5 and 6 occur. The 
size of a chipping as shown in drawing 3 as a rule of thumb of the assessment at the 
time of artificers looking at an examination result and a chipping in industrial 
production wholeheartedly, and making it decrease appropriately Then, the sum of each 
die-length 1, It compared in quest of rate C=0l+12+13+ .. +ln) xw of a chipping / 100 of 
the value which expressed with the product (however, 1 and W mum unit} with the 
maximum W of each depth w, and **(ed) the product by 100 micrometers in the unit 
length of a chip, i.e., an expedient rule of thumb. The base film and binder with which 
rigidity differs from the rate of viscoelasticity were combined, and it looked for each' 
adhesion film which the rate C of a chipping shows a small value. It turned out that the 
adhesion film of the moderate rigid range which moreover decreases chatter vibration 
can obtain the rate of a chipping of a good result (that is, C= 10 or lees are C=15-20 in 
the conventional adhesion film), satisfying the moderate adhesion in a mounting 
process also especially among the terms and conditions demanded at each process of 
wafer processing, as the term of an example shows as a result 

[00051 That is, the maintenance fii™ for wafer dicing whose thickness is 0.2 
micrometers thru/or 25 micrometers about the binder whose rate of dynamic 
viscoelaBticity in 23 degrees C of the binder which the hardness of a base film is 19.0 or 
more MPas in a modulus of elasticity in tension, and thickness is 50 micrometers or 
more 350 micrometers or less, and is applied to o»e side of tibo6 base film is below. 
10x105 Pa more than 8x104 Pa is suitable. By less than 19.0 MPaB, the rate C of a 
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chipping will exceed [ the modulus of elasticity in tension of a base film ] 10 for the 
above-mentioned BIBIRI development. Moreover, if at least 19,0 or more MPas of 
thickness of a base film exceed I a modulus of elasticity in tension ] 350 micrometers, 
the distance of the wafer fixed stage of dicing equipment and a wafer will become large, 
and the rate C of a chipping will exceed 10. As a charge of base film lumber, 
polyethylene terephthalate (PET), biaxial-stretching polypropylene (OPP), a 
polycarbonate (PC), polyimide OPI), etc. are desirable, for example. Furthermore, even if 
the rate of dynamic viscoelasticity in 23 degrees C of a binder uses a hard base film' 
under by 8x104 Pa, for the softness of a binder, a BIBIRI phenomenon will occur and the 
rate C of a chipping will exceed 10. Moreover, it is easy to generate the ** arrival of the 
binder to a wafer. When the rate of dynamic viscoelasticity of a binder exceeds 10x105 
Pa, sufficient adhesion property over a silicon wafer is not acquired. When sufficient 
adhesion property of as opposed to [ in the thickness of a binder ) a silicon wafer at less 
than 0.2 micrometers is not acquired but 25 micrometers is exceeded, even if the rate of 
dynamic viscoelasticity is below 10x105 Pa more than 8x104 Pa, compared with a base 
film, the effect of a soft binder layer will appear strongly, a BIBIRI phenomenon will 
occur, and the rate C of a chipping will exceed 10. besides the above-mentioned principal 
component, the binder used for this invention may add compounding agents generally 
blended, such as a coloring agent, ■■ ** - it is natural. 
[0006] 

[Embodiment of the Invention] The adhesion film with which this invention is 
presented the selected resin by an extruder and the calender method with T mold die or 
a lay flat tube die Process it into the base film with predetermined thickness, and 
independent or the binder compounds which dissolved in the partially aromatic solvent 
such as toluene and an acetone, are used as an adhesive layer for another side, an 
acrylic binder, various kinds of additives, for example, a tackifier, an antioxidant, a 
cross linking agent* etc. After it blended and prepared so that it might have 
predetermined viscosity, and manufacturing the adhesion film in the shape of a roll 
(ro)l) with the binder coating equipment to the film which can perform solvent 
desiccation and bridge formation processing and laminating a separator 12 on the front 
face of a binder 2 if needed A sKt is carried out to predetermined film width, a 
semi conductor wafer processing process is supplied, and it sticks on an equivalent for 
the rear face of wafers, such eb silicon, with a conventional method, and is offered to the 
dicing process described first. In addition, in case an adhesion film is manufactured, in 
order to heighten the junction force between a base film 3 and a binder 2 if needed, the 
etching primer 11 is beforehand applied to the base film 3, and a binder 2 is applied, j 
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[Example] Hereafter, an example explains concretely. However, this invention is not 
limited only to this example. Prawing 4 ie the sectional view showing the configuration 
of the maintenance ™™ far wafer dicing in which one example of this invention is 
shown. Although a primer 11 and a separator 12 may be constituted if needed, they are 
not an indispensable component In addition, each ingredient configuration of the 
example described below and the example of a comparison and the assessment result 
were collectively shown in a table 1. 

[0008] Using a polyethylene terephthalate (Following PET being called) film (SEmade 
from diamond foil- 100) with a thickness of 100 micrometers as example 1 base film, it 
applied so that it might become 10 micrometers in thickness at this about an acrylic 
binder (WSmade from imperial chemistry industry- compound which uses 023 as base 
reein) (rate of dynamic viscoelasticity G , =8xl04 Pa). It stuck so that air bubbles might 
not mix this adhesion film in a silicon wafer, and the dicing of the wafer was carried out, 
and the chip of 6mm angle was manufactured. The sum of die-length 1 of the part which 
was miBBing in the front flesh-side chipping of the obtained silicon chip with microscope 
observation, and the maximum W of width of face were measured, and the rate of a! 
chipping per chip die length of 100 micrometers and the major performance assessment 
(paste remainder nature is included) result were collectively shown in a table 1. 
[0009] Using a polycarbonate (Following PC being called) film CTeijin formation make- 
PC- 2151) with a thickness of 300 micrometers as example 2 base film, it applied so that 
it might become 10 micrometers in thickness at this about an acrylic binder (compound 
which uses SG*70made from imperial chemistry industry L as base resin) (rate of 
dynamic viscoelasticity G -20x104 Pa), The assessment trial same about this adhesion 
film as an example 1 was carried out, and that result was shown in a table 1. 
10010] Using a polyimide (Following PI being called) film (Ube Industries YUPI REXX 
75E) with a thickness of 75 micrometers as example 3 base film, it applied eo that it 
might become 5 micrometers in thickness at this about an acrylic binder (SGmade from 
imperial chemistry industry- compound which uses 80 as base resin) (rate G'=of 
dynamic viscoelasticityr50xlO4Pa). The assessment trial same about this adhesion film 
as an example 1 was carried out. and that result was shown in a table 1. 
[0011] Using a biaxial drawing polypropylene (Following OPP being called) film Clbray 
Industries TOREFAN 2530#60) with a thickness of 60 micrometers as example 4 base 
film, it applied so that it might become 5 micrometers in thickness at this about an 
acrylic binder (compound which uses SG*70made from imperial chemistry industry L as 
base resin) (rate of dynamic viscoelasticity G -20x104 Pa). The assessment trial same 
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about this adhesion film as an example 1 was carried out, and that result was shown m 
a table 1. 

[00121 Using a polycarbonate film Cfeijin formation make PC- 2151) with a thicknees of 
400 micrometers as example of comparison 1 base film, it applied so that it might 
become 10 micrometers in thickness at this about an acrylic binder (WSmade from 
imperial chemistry industry" the compound which uses 023 as base resin, rate of 
dynamic viscoelasticity G* =8x104 Pa). The assessment trial same about this adhesion 
film as an example 1 was carried out, and that result was shown in a table 1. 
[0013] Low-density-polyethylene resin (Following LDPE is called) (Sumitomo Chemical 
SUMIKASEN F200) was extruded by the T-die method as example of comparison 2 base 
film, and the filTn with a thickness of 80 micrometers was manufactured, and it applied 
so that it might become 5 micrometers in thickness at this about an acrylic rubber 
system binder (the product made from Japanese carbide, the compound which uses 
NISSETSU KP-1405 as base resin, rate of dynamic viscoelasticity G'=20xl04 Pa). The 
assessment trial same about this adhesion film as an example 1 was carried out, and 
that result was shown in a table 1. 

[0014] The assessment trial same about the dicing film (that to which the acrylic binder 
whose rate of dynamic viscoelasticity G' is 20x104 Pa was applied by the 
plasticized-polyvinyl-chloride fib* whose tension moduli of elasticity are 17.5MPa(s) 
and the thickness of 80 micrometers at 20 micrometers in thickness) of example of 
comparison 3 marketing as an example 1 was carried out, and the result was shown in a 
table 1. 

[00151 Using a PET film (SEmade from diamond foil- 100) with a thickness of 108 
micrometers as example of comparison 4 base film, it applied so that it might become 30 
micrometers in thickness at this about an acrylic rubber system binder (HTRmade from 
imperial chemistry industry- the compound which uses 280 as base resin, rate of 
dynamic viscoelasticity G 1 =1x104 Pa), The assessment trial same about this adhesion 
film as an example 1 was carried out, and that result was shown in a table 1. 
[0016] Using a PET film (SEmade from diamond foil- 100) with a thickness of 100 
micrometers as example of comparison 5 base film, it applied so that it might become 30 
micrometers in thickness at this about an acrylic rubber system binder (the compound, 
rate of dynamic viscoelasticity G f =20xl04 Pa which use SG-70made from imperial 
chemistry industry L as baBe resin). The assessment trial same about this adhesion film 
ae an example 1 was carried out, and that result was shown in a table 1. 
[0017] Using a PET film (SEmade from diamond foil- 100) with a thickness of lOCj 
micrometers as example of comparison 6 base film, it applied so that it might become 



04/10 '06 1 5:50 FAX +49 89 220287 GKS & S Muc } ( 1^012 

i 

i" 



0.15 micrometers in thicfaaeas at this about an acrylic rubber system binder (the 
product made from Japanese carbide, the compound which use© NISSETSU KP-1405 as 
base resin, rate of dynamic viscoelasticity G'=20xl04 Pa). The assessment trial same 
about this adhesion film as an example 1 was carried out and that result was shown in 
a table 1. 



[00181 

[A table l] An example and the example chart of a comparison 
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* Value which converted the adhesion when sticking a sample offering film on the 
mirror side of a silicon wafer with 2kgJIS roll, and exfoliating after 30 minutes in 0.2m 
in exfoliation rate / [ the exfoliation include angle of 90 degrees, and 1 2 minutes into per 
width of face of 25mm. 

* The ratio to the chip which exfoliated and dissipated from the film when the dicing of 
the * 5 inch wafer was carried out to the chip of 5mm** size. 
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[Effect of the Invention] According to this invention, neither equipment nor mode of 
processing is changed at a series of processes which carry out dicing processing 
processing of the semi-conductor wafer, but only by substituting for and applying the 
adhesion film by this invention to elegance conventionally, little chip of a chipping is 
obtained, the yield in the production process of an excellent article chip improves, and 
economic loss prevention can be measured. 



[Translation done.] 
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